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Abstract. Eight silkworms, Bombyx mori L., hybrid combinations were subjected to a 
comparative study. The silkworms were breaded in specific Transylvanian conditions, being assured 
the same microclimate and were fed with the same mulberry leaves. The eggs were obtained from SC 
Sericarom SA Bucuresti, Romania, incubated at 28±1°C and 70-85% level of relative humidity was 
assured. The hatched larvae were reared in environmental chamber by providing with suitable quality 
mulberry leaves of Morus alba (Ukraina 107 variety). The study allowed us to establish a hierarchy of 
the hybrids, following the biological characteristics, microclimate conditions, quantity, quality and 
breeding technology. Most valuable hybrids regarding the biological indices were: Hesa1 x Svila 2 
from the hatching percentage point of view, prolificacy B1 x Hesa 2, highest length B1x Ac, and 
highest larvae mass (5.10g) for B1 X HESA 2. 
  




The post-embryonic development of holometabolous insects is clearly divided into 
three parts (larva, pupa and adult), and individual each developmental instar exhibit distinct 
morphology and behavior (Tsunaki Asano, 2009). Among the three instars, the pupa is 
regarded as the intermediate phase, when larval specific tissues such as fat body, silk gland 
and larval muscle undergo degeneration, whereas predetermined imagined tissues 
differentiate and grow into the organs and external structures of the adult (Wigglesworth, 
1967; Lockshin, 1985; Chapman, 1998; Gullan and Cranston, 2000). 
As a fully domesticated insect, it is dependent on humans for its survival and 
reproduction. It is also of great economic importance, particularly in developing countries, 
owing to its ease of large-scale propagation and use in silk production for the textile-industry 
(Xiang, 2008). Moreover, with the development of biotechnology, Bombyx mori has become 
an important bioreactor for recombinant protein production (Tamura et al., 2000; Tomita et 
al., 2003). 
 
MATERIALS AND METHODS 
 
Silkworm eggs obtained from SC Sericarom SA. Bucuresti, Romania, Bombyx mori 
larvae were reared in laboratory conditions and the trials were realized within the 
Sericiculture branch of the Beekeeping and Sericiculture Department, from the Faculty of 
Animal Sciences and Biotechnologies, University of Agricultural Sciences and Veterinary 
Medicine Cluj-Napoca, in 2009. 
We used the as biological material the following eight hybrids: 
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                  S8 X Ac29/T                                                  B1 X SVILA2 
                  Ac x B1                                                          B1 X HESA 2 
                  B1 X AC                                                        HESA1 X SVILA 2 
     AC 29/T X S8                                                VRATZA 35 X SVIL  
 
Both, temperature and humidity as overlapping each other are interdependent. 
Temperature that was assured during the larval stage ranged between 26-27°C in the first two 
instars, 25-26°C in the 3rd instar, 23-24°C in the 4th instar, and 22-23°C in 5th instar. Humidity 
level was maintained at the value of 80-85% in first instars and in the last ones was 65-70% 
(Mărghitaş, 2003). 
The overtaking of these limits, intensify the physiological processes, decreasing the 
normal development of the larvae. During the entire research study, we assured the same 
microclimate and feeding conditions according to the larva instars evolution. 
- Egg stage instar, number of egg, hatching percent 
- Measurements regarding the length and weight of the larva were realized on a number 
of 20 larvae with the help of an electronic balance for the following stages of development: 
IVth instar, 4th day, Vth instar, 1th day, Vth instar, 7th day before the cocooning when silk 
glands are maximum developed. 
- In order to achieve a uniform growth, larvae were selected in the IInd day of the 
hatching period to direct the larvae growth.  
- For the morphological determinations made in these experiments, we use high 
precision balance for weighting the larvae and electronic calliper for the length 
measurements of the IV and V larvae stage (Paşca I., 2004). 
 
RESULTS AND DISCUSSION 
 
Analyzing the biological parameters of the eggs, number of eggs and hatching percent 
of the studied hybrids (S8 X Ac29/T, Ac x B1, B1 X AC, AC 29/T X S8, B1 X SVILA2, B1 
X HESA 2, HESA1 X SVILA 2, VRATZA 35 X SVILA 2), we noticed that the minimum 
average instar prolificacy was 510 eggs/hatch for B1 X SVILA2 hybrid and maximum 556 
eggs/hatch for B1 X HESA2 hybrid, (Figure 1). This shows a high degree of heterogeneity 
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Fig. 1.  Prolificity of S8 X Ac29/T, Ac X B1, B1 X Ac, Ac 29/T  X S8, B1  X Svila2, B1  X Hesa 2, Hesa1  X 
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Fig. 2.  Hatching percent of S8 X Ac29/T, Ac X B1, B1 X Ac, Ac 29/T X S8, B1 X Svila2, B1 X Hesa 2, Hesa1 
X Svila 2, Vratza 35 X Svila 2 hybrides, breaded in experimental conditions of Transylvania 
 
Hatching lasted for 3 days, with a 14% percentage in the first day, 65% percentage in 
the second day and 21% percentage in the third day. Hatching yield ranged between 95.33% 
for Ac x B1 hybrid and 95.87% for Hesa1 x Svila 2 hybrid, with an average of 95.43%.  
The length of the larvae instar development lasted for 29 days; differences were 
noticed in the range of hours. Larvae instar stage o the hybrids is shorter than the one of the 
pure races due to the so called „hybrid force”. In all cases, we have considered the larvae 
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Fig. 3.  Larval stage- the main races and hybrids raised in Romania 
 
For the morphological determinations made in these experiments, we have used high 
precision balance for weighting the larvae and electronic caliper for length measurements of 
the IV and V larvae stage on a number of 20 larvae.  
Interrelation process of humidity and temperature has an explication the following: in 
case of a high temperature (27°C), all larvae are in maximum activity due to being 
pokilothermal and they are consuming mulberry leaves rapidly. The transpiration and in 
consequence the dehydration process is beginning, process which can be stopped by raising 






























































S8 x Ac 29/T 3.69 0.84 6.02 3.24 7.53 4.57 544.04 
Ac X B1   3.87 0.92 5.26 2.81 7.42 4.35 472.82 
B1 X AC 3.92 1.00 5.94 2.61 7.83 5.18 518.00 
Ac 29/T x S8 3.71 0.86 5.79 2.86 7.61 4.91 570.93 
B1 X SVILA2 3.21 0.67 5.37 2.75 7.55 4.86 725.37 
B1 X HESA2  3.21 0.66 5.48 2.65 7.39 5.10 772.72 
HESA1 X SVILA2 3.51 0.79 5.36 2.55 7.51 4.48 567.08 
VRATZA 35X SVILA2 3.46 0.70 5.42 2.64 7.45 4.56 651.42 
 
Measurements performed for the determination of length and mass of larvae, were 
made at different instars and days, the smallest length 3.21 cm being registered in IVth instar, 
4rd day at B1 X SVILA 2 and B1 X HESA 2 hybrids, 5.26 cm at Ac X B1 hybrid in the Vth 
instar, 1th day, and in the Vth instar, 7th day the smallest lenght 7.39 cm at B1 X HESA2. 
 Highest length of 3.92 cm at B1x Ac hybrid in IVth instar was observed, in the Vth 
instar, 7th day 7.83 cm at B1 x Ac hybrid. 
 Regarding the mass of larvae, the smallest value (0.67 g), was registered in B1 X 
SVILA 2 and the highest value (5.10g) in B1 X HESA 2 hybrid. 
Mean value of percentage growth from IVth instar, to Vth instar, ranged between 
472.82% Ac X B1 at and 772.72% at B1 X HESA 2.  
The correlation between the weight of the larvae in the last instar and the 




- Larvae stage of the hybrids is shorter than the one of the pure races due to a more intense 
growth because of the “hybrid force”, but it lasted longer compared with the results found in 
the literature (Trag et al., 1992). 
- There is not a positive correlation between the larva length and larva weight. 
- Most valuable hybrids regarding the biological indices were Hesa1 x Svila 2 from the 
hatching percentage point of view, prolificacy B1 x Hesa 2, highest length B1x Ac, and highest 
larvae mass for B1 X HESA 2. 
- The length of the larvae instar development lasted for 29 days, differences were noticed 
in the range of hours. 
- Generally, a good environment (which involves optimum temperature, mulberry leaves of 
high nutritive value, optimum rearing space, germ-free conditions, air current and 70-75% 
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